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(54) HYBRID CAR 
(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a hybrid car capable 
of travelling even under the state, in which a battery cannot 
power supply to the motor. 

SOLUTION: In a normal run mode, drive power corresponding 
to an accelerator opening a and car speed V is controlled by 
a motor 4 t and an engine 1 is operated optimally at fuel cost 
by the control of a throttle opening 8 by an engine controller 
421 and the control of a generator 3 by a generator controller 
423. When a battery cannot be used by the failure, etc., of the 
battery, the mode is transferred to a power^supply fail mode. 
In the powei^supply fail mode, driving force corresponding to 
the accelerator opening a and car speed V is controlled by 
the motor 4 by a motor controller 424. The generator 3 is 
used as a power supply, and power-supply side voltage (e) by 
the generator 3 is controlled at a constant voltage by the 
generator controller 423. 
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* NOTICES * 

JPO and NCI PI are not responsible for any 
damages caused by the use of this translation. 



1. This document has been translated by computer. So the translation may not reflect the original precisely. 

2. **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to a hybrid car and relates to the hybrid car which equipped 

the detail with the motor, the engine, and the generator. 

[0002] 

[Description of the Prior Art] The hybrid car using the conventional engine with easy supply of a fuel and 
the motor which uses clean electrical energy is proposed. There are some (SHIRIPARA mold) which 
combined the series mold which charges a dc-battery for a generation of electrical energy using an engine, 
the parallel mold which connects an engine with the drive system of a car and a parallel mold, and the 
series mold in this hybrid car. By making the output of an engine and a generator input into planetary 
gear, and combining the output of a motor with an output from one element of planetary gear especially, a 
generator is connected with an engine, a part of output from an engine is generated, and the hybrid car 
which outputs the remainder to a direct-output shaft is proposed (USP3566717). By this hybrid car, since 
the energy which could use the engine in the efficient field and was generated with the engine like the 
hybrid car of a series mold all is not used for a generation of electrical energy, fuel consumption can be 
raised. Moreover, since an engine can also be operated by the steady state, exhaust gas can be reduced. 
[0003] 

[Problem(s) to be Solved by the Invention] In such a conventional hybrid car, even if it is the case where 
power sources (dc-battery capacitor etc.) cannot use it by failure, it is necessary to run until it moves to 
fixing space etc. at least. However, when it is going to use a power source by force, there is a problem that 
there is a possibility that a power source may be damaged. Although not using a power source, but 
generating electricity with an engine and a generator on the other hand, and running by the motor using 
the power is also considered, it is difficult to double strictly the output power of a generator, and the 
power consumption of a drive motor. And when a difference arises in the output power of a generator, and 
the power consumption of a drive motor, the difference is absorbed by the capacitor of the inverter of an 
arrangement for controlling electric generator, there is a possibility of damaging a capacitor, and it is not 
desirable. 

[0004] Then, in the hybrid car equipped with the motor, the engine, and the generator, even if this 
invention is in the condition which cannot use the power source supplied to a motor, it aims at offering the 
hybrid car it can run. 
[0005] 

[Means for Solving the Problem] The engine which drives a generator and this generator in invention 
indicated to claim 1 , It is the hybrid car equipped with the power source which stores electricity the power 
generated with said generator, and the motor which transmits an output torque to the output shaft 
connected with the driving wheel by the power from this power source. A power-source condition 
detection means to detect the condition of said power source, and a power-source condition decision 
means to judge whether said power source is used from the power-source condition detected by this 
power-source condition detection means, A power-source cutoff means to stop the use as said power 
source when it is judged that said power source is not used with this power-source condition decision 
means, A transit need load detection means to detect the transit need load needed for the car, When it is 
judged that said power source is not used with said power-source condition decision means, Make said 
engine and said generator into a power-source side, and one side of this power-source side and said motor 
is controlled to become an output according to the transit need load detected with said transit need load 
detection means. A hybrid car is made to possess the control means which controls another side so that a 
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power-source side electrical potential difference turns into a constant voltage, and said purpose is attained. 
In invention indicated to claim 2, it has a distribution means to distribute the output of said engine to said 
generator and output shaft, in the hybrid car indicated to claim 1 . In invention indicated to claim 3, 
planetary gear are used as said distribution means in the hybrid car indicated to claim 2. In invention 
indicated to claim 4, the vehicle speed and accelerator opening are used as said transit need load in the 
hybrid car indicated to claim 1 , claim 2, or claim 3. 
[0006] 

[Embodiment of the Invention] Hereafter, the gestalt of the suitable operation in the hybrid car of this 
invention is explained to a detail with reference to drawing 14 from drawin g 1 . 

(1) The block diagram 1 of the 1st operation gestalt is a skeleton Fig. (bone Fig.) showing the array of the 
driving gear of a hybrid car. drawing 1 -- being shown - as — a hybrid — a car -- a driving gear -- an 
engine (- EG — ) — one - planetary gear — two - a generator (generator G) — three — a motor -- (-- M - 
-) - four -- and -- a differential gear - five -- having -- **** - four - a shaft - a configuration -- 
becoming - **** . On the output shaft 7 of the engine 1 as the 1st shaft, planetary gear 2 and a generator 

3 are arranged. A carrier 22 is connected with the output shaft 7 of an engine 1, a sun gear 21 is connected 
with the input shaft 9 of a generator 3, and, as for planetary gear 2, the ring wheel 23 is connected with 1st 
counter dry BUKIA 1 1 . The 2nd counter drive gear 1 5 is connected with the output shaft 1 3 of the motor 

4 as the 2nd shaft. The counter driven gear 33 and the differential-gear pinion gear 35 are held at the 
countershaft 31 as the 3rd shaft, and the 2nd counter drive gear 15 has geared with the 1st counter drive 
gear 1 1 to the counter driven gear 33. A differential gear 5 is driven through the differential-gear ring 
wheel 37 which has the 4th shaft, and this differential-gear ring wheel 37 and the differential-gear pinion 
gear 35 are engaging it mutually. Moreover, the 3rd shaft is surrounded with the 1st shaft, the 2nd shaft, 
and the 4th shaft. 

[0007] Planetary gear 2 are differential gears (distribution means) which distribute the output of an engine 
1 to a generator 3 and countershaft 31. Moreover, the rotational frequency of a sun gear 21 determines the 
output rotational frequency of a ring wheel 23 to the input rotational frequency of the carrier 22 of 
planetary gear 2. That is, it is possible by controlling the load torque of a generator 3 to control the 
rotational frequency of a sun gear 21 . For example, when the free rotation of the sun gear 21 is carried 
out, rotation of a carrier 22 is absorbed with a sun gear 21, it stops and a ring wheel 23 produces output 
rotation. In planetary gear 2, the input torque of a carrier 22 turns into reaction force torque of a generator 
3, and synthetic torque of the output output torque. That is, the output from an engine 1 is inputted into a 
carrier 22, and a generator 3 is inputted into a sun gear 21. The output torque of an engine 1 is outputted 
from a ring wheel 23, and is outputted to a driving wheel through counter gear by the gear ratio set up 
based on engine efficiency. Moreover, the output of a motor 4 is outputted to a driving wheel through 
counter gear based on the good gear ratio of a motor efficiency. 

[0008] Dr awin g 2 expresses the configuration of the control section of such a hybrid car. The hybrid car is 
equipped with the drive system 40, the sensor system 41 which detects the condition of each part of drive- 
system 40 others, and the control system 42 which controls drive-system 40 each part according to each 
detection value by this sensor system 41 as shown in this drawing 2 . The drive system 40 has the engine 
1 , the generator 3, the motor 4, and the driving wheel 401 . The sensor system 41 is equipped with an 
engine speed sensor 41 1, the generator engine-speed sensor 413, the dc-battery sensor 415, the voltage 
sensor 416, the accelerator sensor 417, and the speed sensor 418. The control system 42 is equipped with 
the dc-battery interrupting device which consists of the car control device (ECU) 420, an engine control 
system 421, an arrangement for controlling electric generator 423, motor control equipment 424, a dc- 
battery 425, and a relay 426. 

[0009] The engine speed sensor 41 1 of the sensor system 41 detects the actual engine speed NG of an 
engine 1, and supplies it to an engine control system 421. The generator rotational frequency sensor 413 
detects the actual rotational frequency NG of a generator 3, and supplies it to an arrangement for 
controlling electric generator 423. The dc-battery sensor 415 detects the condition of a dc-battery 425, and 
supplies it to the car control unit 420. The dc-battery sensor 415 detects the electrical potential difference 
eB for every block which divided the power-source charge SOC, the dc-battery temperature (dc-battery 
skin temperature or dc-battery circumference atmospheric temperature) t, and a dc-battery 425 into two or 
more blocks, and the electrical potential difference EB of the dc-battery 425 whole as a condition of a dc- 
battery 425, and supplies them to the car control unit 420 as a dc-battery condition. 
[0010] Moreover, a voltage sensor 416 detects the generation-of-electrical-energy electrical potential 
difference e with a generator 3, and supplies it to an arrangement for controlling electric generator 423. 
The accelerator sensor 417 detects the accelerator opening alpha which shows whenever [ to an operator's 
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car driving force / demand ], and supplies it to the car control unit 420. A speed sensor 418 detects the 
vehicle speed V, and supplies it to the car control unit 420. And the accelerator sensor 417 and a speed 
sensor 41 8 are used as a transit need load detection means to detect the transit need load needed for the 
car. 

[001 1] On the other hand, the car control device 420 of a control system 42 supplies the motor output PM 
(kw) in power-source fail mode while supplying an engine ON/OFF signal to an engine control system 
421 . Moreover, to an arrangement for controlling electric generator 423, the car control unit 420 usually 
supplies target rotational frequency NG* of a generator 3 in transit mode, and supplies target electrical- 
potential-difference e* in power-source fail mode. Moreover, the car control unit 420 supplies target 
torque TM* to motor control equipment 424. Furthermore, even if a dc-battery 425 is used for the car 
control device 420, it usually carries out the mode change of a between [ transit mode and power-source 
fail mode ], judging from the dc-battery condition that it is supplied from the dc-battery sensor 415 
whether it is convenient. The car control unit 420 supplies an ON/OFF signal to a relay (relay) 426 
according to the mode after modification at the time of a mode change. 

[0012] And an engine control system 421 is controlling the throttle opening theta, and controls the output 
of an engine 1 . That is, according to ON signal supplied from the car control device 420, and the engine 
speed NE supplied from an engine speed sensor 41 1, the throttle opening theta is usually controlled in 
transit mode. Moreover, according to ON signal and the motor output PM which are supplied from the car 
control unit 420, theta is controlled in power-source fail mode for throttle opening. 
[0013] An arrangement for controlling electric generator 423 is controlling the current (torque) IG of a 
generator 3, and controls a generator 3. That is, in transit mode, Current (torque) IG is usually controlled 
in power-source fail mode to become target electrical-potential-difference E* to become target rotational 
frequency NG*. Motor control equipment 424 controls the current (torque) IM of a motor 4 by torque 
TM* supplied from the car control unit 420. 

[0014] A dc-battery 425 is charged with the regeneration power from a motor 4, and the power of a 
generator 3 while it supplies power to a motor 4 through motor control equipment 424 and an 
arrangement for controlling electric generator 423. As this dc-battery 425, various rechargeable batteries, 
such as a lead accumulator, a nickel-cadmium battery, a nickel hydoride battery, a lithium ion battery, a 
hydrogen rechargeable battery, and a redox type cell, are used, and by connecting two or more sets of the 
same rechargeable batteries to a serial and/or juxtaposition, it is constituted so that it may become the 
electrical potential difference of 240 volts on the whole. A relay 426 performs the electric connection and 
the cutoff between an arrangement for controlling electric generator 423, motor control equipment 424, 
and a dc-battery 425 according to the ON/OFF signal supplied from the car control unit 420. 
[0015] (2) actuation of the 1st operation gestalt - explain below the car control action in the 1st operation 
gestalt constituted as mentioned above. 

(a) Usually, control the driving force according to the accelerator opening alpha and the vehicle speed V 
in the usual transit mode G f ****** in transit mode by the motor 4. And fuel consumption optimal 
operation of the engine 1 is carried out by control of the throttle opening theta and a generator 3. 
[0016] Control action to an engine 1 (usually transit mode) 

Drawing 3 is an engine efficiency map showing the relation between an engine speed NE, an engine 
torque TE, and engine power PE (kw). Two or more curves expressed with the thin continuous line to this 
drawing 3 are output performance diagrams, such as an engine 1 , and the curve A expressed with the thick 
continuous line is the maximum efficiency curve of an engine 1 . Fuel consumption optimal operation of 
the engine 1 is carried out so that this curve A may be traced as optimal fuel consumption Rhine. 
Therefore, the relation between an engine speed NE and the throttle opening theta is beforehand created 
from drawin g 4 showing the relation of the engine speed NE and engine torque TE to the throttle opening 
theta. That is, in drawin g 4 , the map of drawing 5 is created by asking for the throttle opening theta on 
the maximum-efficiency curve A in each engine speed NE. An engine control system 421 controls the 
throttle opening theta according to the engine speed NE supplied from an engine speed sensor 41 1 
according to the map shown in this drawing 5 . Thereby, an engine 1 is controlled to trace the maximum- 
efficiency curve A of drawin g 3 . 

[0017] Control action to a generator 3 (usually transit mode) 

An arrangement for controlling electric generator 423 performs revolving speed control according to the 
accelerator opening alpha and a power-source charge (SOC) to a generator 3. That is, in transit mode, the 
car control device 420 usually determines target rotational frequency NG* of a generator 3 as the power- 
source charge (SOC) of the dc-battery conditions supplied from the dc-battery sensor 415 from the 
accelerator opening alpha supplied from the accelerator sensor 417. The relation of the target rotational 
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frequency NG* and the accelerator opening alpha to the power-source charge SOC uses the relation 
shown in drawing 6 . In this example, it is decided that target rotational frequency NG* becomes large, so 
that the accelerator opening alpha becomes large, and, so that the power-source charge SOC becomes 
small. The torque of a generator 3 is controlled by the arrangement for controlling electric generator 423 
by the feedback control by the difference with the rotational frequency NG of target rotational frequency 
NG* supplied from the car control unit 420, and the generator 3 surveyed by the generator rotation sensor 
413. 

[0018] Drawing _7 is the block diagram of the generator engine-speed feedback control system in an 
arrangement for controlling electric generator 423. To be shown in this drawing, an arrangement for 
controlling electric generator 423 multiplies the difference (NG-NG*) of generator target rotational 
frequency NG* and the real rotational frequency NG by proportional gain, makes it a generator torque 
command value, and controls the torque (current IG) of a generator 3. Thereby, it is amended so that the 
difference of a rotational frequency becomes large, generator torque may be raised and an error (NG- 
NG*) may become small. For example, generator torque (IG) will be raised and the generator rotational 
frequency NG will be pressed down, so that the real rotational frequency NG of a generator 3 is larger 
than target rotational frequency NG*. 

[0019] Drawin g 8 expresses the modification of the generator engine-speed feedback control by the 
arrangement for controlling electric generator 423 in the 1st operation gestalt. This modification prevents 
that an error remains regularly by adding integral gain further. That is, by multiplying the integral value of 
the difference (NG-NG*) of generator target rotational frequency NG* and the real rotational frequency 
NG by integral gain, and considering as a generator torque command value, as shown in drawin gj? , 
torque is raised and amended, so that the integral value of a difference (NG-NG*) becomes large, an error 
remains regularly by this — things are prevented. 

[0020] Actuation of a motor 4 and motor control equipment 424 (usually transit mode) 
Motor control equipment 424 performs the torque control of a motor 4 according to a transit need output 
(the accelerator opening alpha and the vehicle speed V). Namely, from the accelerator opening alpha 
detected by the vehicle speed V detected with a speed sensor 418, and the accelerator sensor 417, the car 
control unit 420 determines target torque TM*, and supplies it to motor control equipment 424. The 
current value IM of a motor 4 is controlled by motor control equipment 424 so that the motor torque TM 
becomes TM=TM*. In addition, the car control unit 420 determines motor torque TM* according to the 
accelerator opening alpha from the motor torque-vehicle speed property Fig. shown in drawing 9 . 
[0021] (b) According to the dc-battery condition which was explained beyond the power-source monitor 
actuation by the car control unit 420 and to which it usually sets working [ transit mode ] and the car 
control unit 420 is supplied from the dc-battery sensor 415, it is supervising whether it shifts to power- 
source fail mode. That is, possibility of damaging if it stops operating as a property of a dc-battery 425 
when temperature is too low, and it is made operating when temperature is too high becomes high. Then, 
the car control device 420 shifts to power-source fail mode, when the dc-battery temperature t supplied is 
set to t<=-10-degreeC, or when it becomes 70-degreeC<=t. Moreover, when the electrical potential 
difference eB of one block of the dc-batteries 425 becomes small beyond a predetermined value rather 
than the electrical potential difference of other blocks in addition to temperature conditions, and also 
when it becomes large beyond a predetermined value, it shifts to power-source fail mode. Furthermore, 
the car control device 420 shifts to fail mode, also when the electrical potential difference EB of a dc- 
battery 425 becomes below a predetermined value. 

[0022] The car control unit 420 supplies an OFF signal to a relay 426, when usually shifting to power- 
source fail mode from transit mode. Thereby, a dc-battery 425, an arrangement for controlling electric 
generator 423 and motor control equipment 424, and the electrical installation of a between are 
intercepted by the relay 426. Then, the car control unit 420 shifts to power-source fail mode. 
[0023] In addition, when the dc-battery temperature t and battery voltage eB and EB which the car control 
device 420 was supervising the dc-battery condition, and were described above are recovered to normal 
values also in the power-source fail mode mentioned later, ON signal is supplied to a relay 426. Thereby, 
between a dc-battery 425, and arrangements for controlling electric generator 423 and motor control 
equipment 424 is electrically connected by the relay 426. Then, the car control unit 420 controls each part 
usually again returned and described above in transit mode. 

[0024] (c) Control the driving force according to the accelerator opening alpha and the vehicle speed V in 
the power-source fail mode of ****** in power-source fail mode by the motor 4. And a generator 3 is 
used as a power source and the power-source side electrical potential difference e with a generator 3 is 
controlled by the arrangement for controlling electric generator 423 to a constant voltage. 
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[0025] Control action to a motor 4 (power-source fail mode) 

Motor control equipment 424 usually performs the torque control of a motor 4 like transit mode according 
to a transit need output (the accelerator opening alpha and the vehicle speed V). That is, like transit mode, 
the car control unit 420 determines target torque TM* according to d rawing 9 , and motor control 
equipment 424 usually controls the current value IM of a motor 4 so that the motor torque TM becomes 
TM=TM*. However, in this power-source fail mode, since there is no electric power supply from a dc- 
battery 425, when the amount of generations of electrical energy with an engine 1 and a generator 3 is 
smaller than the need output of a motor 4, motor control equipment 424 restricts the maximum output of a 
motor 4 according to the amount of the maximum generations of electrical energy of a generator 3. 
[0026] In addition, in order to help the response of the supply voltage feedback control (it mentions later) 
of the generator 3 by the arrangement for controlling electric generator 423, you may make it motor 
control equipment 424 drop the responsibility over a motor 4, as shown in drawing. 10 . That is, to target 
torque TM* from the car control unit 420 shown by the dotted line of drawin g 10 , motor control 
equipment 424 delays the output of the actual command value (the current IM corresponding to TM*) 
over a motor 4, as shown by practice of this drawing. Moreover, you may make it help the response by the 
arrangement for controlling electric generator 423 by delaying the timing which supplies target torque 
TM* to motor control equipment 424 with the car control unit 420. 
[0027] Control action to an engine 1 (power-source fail mode) 

In power-source fail mode, an engine control system 421 performs the output control of the engine 1 
according to the output of a motor 4. From the torque TM of a motor 4, and an engine speed NM, the car 
control unit 420 computes the motor output PM (kw), and supplies it to an engine control system 421. 
Here, as motor torque TM, the value of target torque TM* currently supplied to motor control equipment 
424 is used. However, as shown in dr awin g 10 , when motor control equipment 424 has dropped 
responsibility, it uses the torque TM corresponding to response delay similarly. Moreover, the rotational 
frequency NM of a motor 4 is computed from the vehicle speed V supplied from a speed sensor 418. 
[0028] Dra win g 1 1 is drawing showing the output PM of a motor 4, and relation with the throttle opening 
theta. This drawing 1 1 is beforehand created from the throttle opening theta indicated to be the output 
(kw) shown by the dotted line of drawing 3 R> 3 as the continuous line of drawing 4 . An engine control 
system 421 controls throttle opening theta according to the motor output PM supplied from the car control 
unit 420 according to this drawing 1 1 . Moreover, when the effectiveness of a motor 4 turns around 100% 
the bottom greatly, the value which broke the drive-motor output PM by effectiveness is used for the axis 
of abscissa of drawing 1 1 . 

[0029] Control action to a generator 3 (power-source fail mode) 

In power-source fail mode, from the generator engine-speed feedback control in transit mode, an 
arrangement for controlling electric generator 420 is changed to supply voltage feedback control, and 
usually controls a generator 3 so that an electrical potential difference turns into a constant voltage a 
power-source side (a generator 3 and arrangement for controlling electric generator 423). 
[0030] Drawing 12 is the block diagram of the supply voltage feedback control system by the 
arrangement for controlling electric generator 423. As shown in this drawing, an arrangement for 
controlling electric generator 423 is multiplying the integral value of the difference (e-e*) of target 
electrical-potential-difference e* supplied from the car control unit 420, and the power-source side 
electrical potential difference e supplied from a voltage sensor 416 by integral gain, and considering as a 
generator torque command value, raises the generator torque TG (torque command value IG), and stops 
the amount of generations of electrical energy, so that the integral value of a difference (e-e*) becomes 
large. Since the throttle opening theta of an engine 1 is controlled by this supply voltage feedback control 
according to dra wing 1 1 so that an engine control system 421 balances to the motor output PM as 
described above, even if it is carrying out constant-voltage control of a generator 3, the generator 
rotational frequency NG becomes near the value defined beforehand as a result. 

[0031] Here, a predetermined value lower than pressure-proofing of the capacitor contained in the inverter 
which has been arranged at the arrangement for controlling electric generator 423, and which is not 
illustrated as supply voltage desired value e* is used for the car control unit 420, and it supplies it to an 
arrangement for controlling electric generator 423. In addition, you may make it the car control unit 420 
change the set point of e* so that the effectiveness of a drive motor may become the optimal. 
[0032] (3) the 2nd operation gestalt - explain the 2nd operation gestalt below. Since the array of the 
driving gear in this 2nd operation gestalt is the same as that of the skeleton Fig. shown in drawing 1 , that 
explanation is omitted. Drawing _13 expresses the configuration of the control section of the hybrid car in 
the 2nd operation gestalt. In addition, in order to carry out simple [ of the explanation ], the same sign is 
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attached about the same part as the 1 st operation gestalt shown in drawin g 2 , and explanation is given to 
omit and explain only a different part. 

[0033] With the 2nd operation gestalt, as shown in drawin g 13 , the engine speed NE of the engine 1 
detected with the engine speed sensor 41 1 is supplied also to an arrangement for controlling electric 
generator 423 with an engine control system 421. Moreover, the throttle opening theta of an engine 1 is 
supplied to engine-control-system 421 empty- vehicle both the control units 420. Moreover, the 
generation-of-electrical-energy electrical potential difference e with the generator 3 detected by the 
voltage sensor 416 is supplied to the motor control equipment 424 instead of an arrangement for 
controlling electric generator 423. Furthermore, as shown in drawing 13 R> 3, in power-source fail mode, 
the car control unit 420 supplies target engine-speed NE* to an arrangement for controlling electric 
generator 423, and supplies target electrical-potential-difference e* to motor control equipment 424. 
[0034] Next, although the actuation in the 2nd operation gestalt is explained, about both actuation of the 
actuation in (a) usual transit mode, and the power-source monitor actuation by (b) car control unit 420, it 
supposes that explanation is omitted since it is the 1 st operation gestalt and identitas, and actuation in (c) 
power-source fail mode is explained. The output according to the accelerator opening alpha and the 
vehicle speed V is taken out with an engine 1, and the power-source side electrical potential difference e 
is controlled in the power-source fail mode of this 2nd operation gestalt to a constant voltage by the motor 
4. 

[0035] Control action to an engine 1 (power-source fail mode) 

An engine control system 421 opts for the output of an engine 1 by the throttle opening theta from the 
accelerator opening alpha and the vehicle speed V. That is, while the car control control unit 420 
computes motor torque TM* of imagination by drawin g 9 from the accelerator opening alpha and the 
vehicle speed V, the motor rotational frequency NM is computed from the vehicle speed V. And the need 
output PM of a motor 4 (kw) is computed from motor torque TM* of imagination and the motor engine 
speed NM which were computed, and an engine control system 420 is supplied. When the need output 
PM is larger than the generator maximum output, the need output PM is restricted to the generator 
maximum output, and is considered as the input of an engine control system 421 here. According to the 
need [ of being supplied ] output PM, the throttle opening theta is controlled by the engine control system 
42 1 according to drawin g 1 1 . 

[0036] Actuation of a generator 3 and an arrangement for controlling electric generator 423 (power-source 
fail mode) 

An arrangement for controlling electric generator 423 controls an engine speed NE to the throttle opening 
theta according to drawing 5 . That is, in the arrangement for controlling electric generator 423 of this 2nd 
operation gestalt, in order to make an engine 1 drive efficiently also in power-source fail mode, drawing^ 
usually used in transit mode is used. Usually, in transit mode, an engine speed NE is determined 
previously and the throttle opening theta is determined by the engine control system 421 according to 
drawing 5 according to the value NE. On the other hand, with the 2nd operation gestalt, in an engine 
control system 421, the throttle opening theta is determined previously, and according to the determined 
throttle opening theta, the car control device 420 determines target engine-speed NE* from drawing J> , 
and supplies an arrangement for controlling electric generator 423. An arrangement for controlling 
electric generator 423 compares the real engine speed NE and target engine-speed NE* which are 
supplied from an engine speed sensor 411, and they carry out feedback control so that an engine 1 may 
become this target engine-speed NE*. That is, an arrangement for controlling electric generator 423 raises 
generator torque (IM), stops a generator engine speed, so that NE is larger than NE*, and it performs 
feedback control so that an engine speed may become target engine-speed NE* as a result. 
[0037] In addition, you may make it operate as follows as a modification of actuation of the generator 3 in 
the 2nd operation gestalt, and an arrangement for controlling electric generator 423. If there is relation of 
the following formula 1 and this formula 1 is transformed when set the constant by the differential-gear 
ratio and the tire radius to gamma, the vehicle speed is set to V, a planetary-gear ratio is set to beta and a 
target generator rotational frequency is now made into NG*, target generator rotational frequency NG* 
expressed with a formula 2 can be found. 
[0038] 

[Equation 1] NE*=NE0+deltaNE*NE0=gammaVdeltaNE*=betaNG* [0039] 

[Equation 2] NG*=(NE*-gammaV)/beta [0040] The car control device 420 makes the engine speed which 
can be found from drawing 5 according to the throttle opening theta supplied from an engine control 
system 421 target engine-speed NG*, computes target generator engine-speed NG* with a formula 2, 
replaces this target generator engine-speed NG* with target engine-speed NE*, and supplies it to an 
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arrangement for controlling electric generator 423. An arrangement for controlling electric generator 420 
compares the generator rotational frequency NG and target generator rotational frequency NG* which are 
supplied from the generator rotational frequency sensor 413, and it carries out feedback control of the 
generator 3 so that it may become target generator rotational frequency NG*. That is, generator torque 
(IM) is controlled to become target generator rotational frequency NG*. In addition, when based on the 
modification explained above, an engine speed sensor 41 1 does not supply the detected engine speed NE 
to an arrangement for controlling electric generator 423, but supplies it only to an engine control system 
421. 

[0041] Control action to a motor 4 (power-source fail mode) 

Motor control equipment 424 performs feedback control so that the power-source side electrical potential 
difference e may turn into a constant voltage. Drawin g 14 is the block diagram of the supply voltage 
feedback control system by motor control equipment 424. As shown in this drawing, motor control 
equipment 424 compares the power-source side electrical potential difference e supplied from a voltage 
sensor 416 with target electrical-potential-difference e* supplied from the car control unit 420, raises 
Moog's 4 torque (IM) and raises power consumption, so that the power-source side electrical potential 
difference e is lower than target electrical-potential-difference e*. Thus, by carrying out constant-voltage 
control in motor control equipment 424, a motor 4 will take out the output which balanced the output of 
an engine 1 as a result. Moreover, since engine power is set to the output according to the accelerator 
opening alpha and the vehicle speed V, the output of a motor 4 will take out the output according to the 
accelerator opening alpha and the vehicle speed V (namely, output request of a driver) as a result. 
[0042] Although the 1st and 2nd operation gestalten explained explanation of a hybrid car above, this 
invention is not limited to this configuration and actuation, and can carry out various deformation in the 
range of invention indicated to each claim. For example, although the 1st and 2nd operation gestalten 
explained the dc-battery which used the rechargeable battery as a power source, this invention may be a 
hybrid car at the time of using a dc-battery and a capacitor together as a power source, when a mass 
capacitor is used as a power source. The power failure decision in this case, i.e., decision whether the car 
control device 420 shifts to power-source fail mode according to the dc-battery condition supplied from 
the dc-battery sensor 415, detects the whole capacitor or the electrical potential difference of several 
divided place unit, and it judges failure. For example, when connection of a capacitor is disconnected, a 
measurement electrical potential difference becomes instability (or impossible), arid it becomes zero when 
the current is measured. Moreover, when a capacitor carries out short (short circuit), a measurement 
electrical potential difference serves as zero. This electrical potential difference or current is detected, and 
the car control unit 420 judges whether it is power failure. Moreover, if temperature, such as skin 
temperature, is measured, for example, it becomes 70 degrees or more, also in a capacitor, it will judge to 
a case that it is unusual, and it will shift to power-source fail mode. 

[0043] Moreover, although the 1st and 2nd operation gestalten explained the case of the hybrid car of a 
split mold, otherwise in this invention, the hybrid car of the series mold shown in drawing 1 5 is sufficient. 
Moreover, although the 1st and 2nd operation gestalten showed the example which used planetary gear as 
a distribution means, you may be the configuration that the generator itself functions as a distribution 
means. That is, it may be inputted into the stator of the generator with which the engine output has been 
arranged free [ rotation ], and the configuration connected with the countershaft connected with the output 
shaft and driving wheel of a motor is sufficient as Rota of a generator. Moreover, when the car control 
device 420 computes the motor output PM supplied to an engine control system 421 , you may make it 
supply NM for the actual measurement to the car control device 420 with each explained operation gestalt 
at the dc-battery which is the hybrid car which computed and used the engine speed NM of a motor 4 
from the vehicle speed V detected with the speed sensor 418, and with which the motor engine-speed 
sensor has been arranged. Furthermore, when using a diesel power plant, it replaces with the throttle 
opening theta and you may make it control a diesel power plant by each explained operation gestalt with 
fuel oil consumption, although the case where an engine 1 was controlled by the throttle opening theta on 
the assumption that the engine driven with a gasoline was explained. 
[0044] 

[Effect of the Invention] When it is judged according to this invention that said power source is not used 
with a power-source condition decision means, Since a power-source cutoff means stops the use as a 
power source, one side of a power-source side with an engine and a generator and a motor is controlled to 
become an output according to a transit need load, and another side was controlled so that a power-source 
side electrical potential difference turned into a constant voltage It can run also at the time of dc-battery 
failure, without adding the hardware of dedication especially. 
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1 .This document has been translated by computer. So the translation may not reflect the original precisely. 

2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] A generator, the engine which drives this generator, and the power source which stores 
electricity the power generated with said generator, A power-source condition detection means to be the 
hybrid car equipped with the motor which transmits an output torque to the output shaft connected with 
the driving wheel by the power from this power source, and to detect the condition of said power source, 
A power-source condition decision means to judge whether said power source is used from the power- 
source condition detected by this power-source condition detection means, A power-source cutoff means 
to stop the use as said power source when it is judged that said power source is not used with this power- 
source condition decision means, A transit need load detection means to detect the transit need load 
needed for the car, When it is judged that said power source is not used with said power-source condition 
decision means, Make said engine and said generator into a power-source side, and one side of this 
power-source side and said motor is controlled to become an output according to the transit need load 
detected with said transit need load detection means. The hybrid car characterized by providing the 
control means which controls another side so that a power-source side electrical potential difference turns 
into a constant voltage. 

[Claim 2] The hybrid car according to claim 1 characterized by having a distribution means to distribute 
the output of said engine to said generator and output shaft. 

[Claim 3] Said distribution means is a hybrid car according to claim 2 characterized by being planetary 
gear. 

[Claim 4] Said transit need load is claim 1 characterized by being the vehicle speed and accelerator 
opening, claim 2, or a hybrid car according to claim 3. 
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-ft£t>%^ $i^m^S4 2 0ii. ^:igirvih4 1 8t 
^m^^^>*:ilvi:r^ir/u-fe:^^4 l 7-e«*tti£;h,* 



-**MPS6«4 2 4fc«M&-*-5. ^-^1814 2 4 
"CH ^-^h/^TM^, TM = TM*t^6J:3 

=gg4 2 0(l (D9lc^1-, ^— * h/u^ -*5g»ttl2l 
[0 0 2 1 ] (b) XRMttttK4 2 0<c£SttH[K« 

»KB4 2 0(1 ^y^y-fc^iM 1 5d^«l&*^5 io 
^^atTV^o 4 2 5<£># 

i-rs £Kfl*<*it:?> t*»i-6^rilBtt3ftSi«< 4 5, 
jS t a* t ^- i o° Ci:/«com> 0° c ^ t 

814 2 0H /<yfl)4 2 5^1EEB«^IOT 
[0 0 2 2] «cjan$ijffl]&B 4 2 0H ii**??^- K£> 

»LtoFF«t^t5, /<77y4 

25t, «««ffifftt|K4 2 3&^-^iJMfi4 2 
4 i:W^««W»jBc^*««4 2 6(:J:ot«ti 
5 0 ^CO^. «nifllKl4 2 0»> fB»7*-^^~ 

[0 0 2 3] 4*3, ^f51i7x- /WE— K«£*5V^ 
Tt*WJagS4 2 0(1 ^y^yttfflfrfiftLT* 
9, IBLfc/^yf USA t -*\ ^yrUlEeB, E 
B^jE««tc|amLfc»*»ctt,- ^314 2 

^m^^'J#^®4 2 3M ; e-^WiS4 2 4 £ OlHj 

4 2 6lcJ:o-cm*W»-«t«*^S. 
:WTOJ«lge4 2 0 H Wgii^jfefT^E— KClotiii 

[0 0 2 4 ] (c) t«7x-W- KtCfcJttSiW 40 

tjti:fcB»*t^~^4-c«Hiii-f-s. tLt, sgm$& 

3^1I^LTMU X«ttfWHSa4 2 3fcJ:9« 

[ 0 0 2 5] ^4tC*fi-5fBy»»f^ 
*- K) 

4 2 4*i m^^n^r- vtmm^. * 
* 4^ v^^mm^rfoo a**??*— 

W*!^ WW^S4 2 0^i9«oTil h/^ 50 



4#flfl3P 1 1 - 4 5 0 7 

8 

TM*SrftHU ^-*ftJ#P^B4 2 4 fit, * — * 
* TM^TM = TM* t 4 5 J: ?(C^ — * 4 OfSSfcfll I 

s/fU 4 2 5a»ko«^Wi£j& s *8V>o-t\ ^^v^l £ 

£l^»fi\ *-^$IJ«S4 2 4ft XtH3 0jk^ 
«*cj£DT j e-^4 0**ffl*«:MBR-*-5. 
[0 0 2 6] 4*5. %««KM«1SK 4 2 3ia 5$gl#g 

#j(t5/c£>K:, ^—?®m&W4 2 4 «BI 1 0 Iz^ZIn 
6 <fc 9 *-^4lc#i"5J6»tt«:#fj-J:5(wLr 
^e-^«S4 2 4(1, Ell 0<d 
£jRT-^£jh,5«M»0fflSH4 2 o^f?o@l hn^ T 

tc^-*-5HlRo»*ffl: (TM*l:»J5t5t»lM) o 

^TM*t*ftt5^^ ^ V^€rW*!HWK»4 2 0 

-ciife-frsr. ^iiiiiS4 2 3 ic £ 
[0027] a^^Kca-rsfMWBiff (n«^- 

/we™ K) 

WK7:n— /WE« Kl£*3V*T\ xyi/yii^S4 2 1 
fl ^"^4 0m^tCJSCyt^>'^>' 1 (Offl^I^^tT 
9 Q ^lfSf^Jffll^@4 2 0 fl ^-^40h/^TM^[H] 
*5»NMfcj&»<b, ^-^ttl^PM (kw) ^rSiill, at 

>*Jf#m&W.4 2 ltc^-r^o 9 Ytv 

^TM^LTtl ^-^1^S4 2 4 l^l&LtV^ 
g|@4 2 4^\ [2)1 Otc^i-J: JC*ttfcWt LT 

i£ffl-f5 0 i e-^4W(§l*5»NMli, ^girviJ- 

[0 0 2 8] 01 1(1 — * 40iii^PMt^D y h 

/HPiite k<Dm%zmisizmx*$>z> 0 zcomi id isi 

(kw) El 4 OHjjR-C^ Lfc 

$>Jilgg4 2 111 CWHl li:^oT, fW^lgg 
4 2 0^f)il^n^ : t-^!il^PM(:)i:D/':XD h 
^J!t 0 <D®m%?tOo ^-^4^»^l 0 0 

^-eWo^fiSriai i^^ic^^5o 

[0 0 2 9] »«M3^»i--5M»»f^ 
^E* — K) 

*«7*-/U*-K^*5V^-C*««M»K«4 2 0(1 

«i^<b, mN Hs««3xr;?gt«i»aa4 2 3) 

[0 0 3 0] Ell 2H ^11^J«S4 2 3ia6t 



(6) 



4f WW 1 1 - 4 5 0 7 



m\^ztbz>£?\z^ &nmmmmm 4 2 3 

■^4 1 QfrbmsztizmMmm&e t<o^ u - e 

t-fZZkV, H(e-e*) <fc*»5 
^liF/^TG ( h/i^f^l I G) ^-htfT^m 

ISU/i J; 3l:xy^y»gg4 2 1 PM 

[0031] mmmm'mwi4 2 0*4, m^mEE 
s&ffie * t it, #y;ttf^mm"j$)S*S4 2 3 cues 

^1"6o ft*5, WWSg4 2 0lt 

[0 0 3 2] (3) Sg2cDHMm 20 
Affile t3«t5Sg»iS«olByiJfi, Ell d^Lfc^^vuh 

>mtm-^(Dxt<Dmm^%^i-^ 0 intt sg2 

^LfcfB 1 SHK^tttlPl—W^Jcov^Tttra— 
LTttW«r*ttU »*6»»»-oVx"C<0^»Mi--6C 

[0 0 3 3] * 2 O jHl^lli^tt, 12] 1 3{C^$^i5J; 

xyv J y{i]^g:tyt4 l i-e*ffl*ttfc^^ so 
>1 (DIh]|c^NE^^>v ? >^J^1^S4 2 1 
WJi)gS4 2 3£fc0tt&£itS o £fc, ol^v^ICD 
*n >;/ 0 ^xy^/y|iJilgi4 2 1 d>b4CjinM 

Ml4 2 0t:^^^6J;9tc^orv^o m 

!£±>-V4 1 6-e*m*^fc»««3 I^J:5«««EEe 
tt, I»fJi^l4 2 3"Ctt4<, *-^«U«««4 

2 4l:^$W 8 $ <blc*«ijffli3ga4 2 Ofi, mi 

M*ttS4 2 3C^U B«^^>iEHE*NE*«:« 
tfSU i e-^IW»a*«4 2 4(^»U-CB*«ffie 40 
J: 5l-fcoT^<5« 
[0 0 3 4] Rfc, !B2^>Jllft«tt(c*3ft5»fP«:ttW 

(b) wi«S4 2 o tcj: ^vMeanf^omnf^ 

6:ti:L, (c) ®!^^ — /we— KofbfNcoi^T 

[0035] \ {cMi-^mmmYf so 
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/we— K) 

x^>'fMMSB4 2 ltt, T*-fe/HJflffa ir^ifVt 

5o $mwj«14 2 o^rn/HI 

^E— *HH£»NMi: d^^E—-* 4<D&mttiJ] PM (k 
w) SrjfffiU xyi;yij|lgg4 2 0t:Mt5o C 
wt?^if£tJA PM#»ti**tlJAJ: B*#v*»frK: 

I6W8I4 2 1 CD A* x>i/^pgg4 2 1 

-m, tti&s*b5£«ai*PMJctt:i:r, hi ijc^v> 

[ 0 0 3 6 ] %>im 3 Kt/«««fHfllttK 4 2 3 (Oftflp 
(m^^^~ /we— K) 
38««M»S«4 2 3*4, H5{C«V\ ^Dyh/« 

wOSB2H*^1B^58f8«f|iiJ»3SB4 2 ««:7 
/we— KM*3V^T 1 ^^J^^{-i2K)^ii- 

^xy^yM»ai4 2 lt?ftH$tl5o ^ncMtt 
K2***fi"C#4. xyi?^ij»Sl4 2 1 fC*3V*-C* 

nfijge jcjsi:T»pnwj«ijs«4 2 o*sbi 5*»e>@*^> 

$*>HH5»N E * Lt^ltt^MS 4 2 31:^ 

e IWPSI4 2 3*4, j^v^mes-fcx 

■9-4 1 1 ^b^$^Sxy^y[p]|Si:N E t 110 

ne* iWi K^y^«0»i-5o -t-fcfc> 

^WMS4 2 3(t NE*«NE*J:n*:* 
V^li^llh/^ (IM) SrJt«fT5im«llHl«B»€:ai 

[0 0 3 7] fc*3, SB2^Jfi^1fi^*3ft6*m«3*3J: 

»tMi^S4 2 3<Dmit<nmmt it, j^to 

t5fc» »*2^*Sn6B*»m«lHll5*NG*35S* 
[0 0 3 8] 

[^Cl] NE*=NE0 + ANE* 
NE 0 = y V 
ANE* = i3NG* 

[0 0 3 9] 

[^2] NG*= (NE*-vV) 



(7) 



tH? 11-4507 
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[ o o 4 o j mmmmgiW 4 2 0 ^ >^>mm^w 

4 2 1 ^f)M^5^Dy h /i-^S 0ta£CTEi5/!>> 

LT, «^2»ci; «9 Sfl|»«tt|pI«BftNG*«:]FttdU 
^<7)@ «»S««|p|«sftN G * fe g IxV^«|[NE 

2 oi±, »«ang(E*-fe^*4 1 3 

W»Wi®«NGi B*BWttaM»NG* tfrit 
(RU aWJBWIlHUEfcNG* ttt6J:5^»m«3«r 

NG*i<fcSJ:5^, 3B««h^ ( i m) 

«1IN«S14 2 3 lC««it:i\ ^>v : ^lj»g@4 2 

[ 0 0 4 1 ] *-^4^»rS«l*»ff 
K) 

^@4 2 4lcJ:51ilE7^" K^y^«UP*oyn 20 

g4 2 4f±, 1 6 ^Jb^^^n^naimijm 

ffie 2: «:nfkljfll3eil 4 2 0 d>fetttt$ft£gflUKEe * 
fc&JtttU «aR««EEe*«e««Ee * J:9 t«VM3 
if, W40W^ (IM) fc±»f-CSH*m**r±rf 
5o C^>«t 9tc^e- ^Mgg4 2 4(c*5V^J£mJEfti"J 

^SOT\ ^ — * 4 Offl^f±j£^ftK:T*iz/HJfl*a £ 30 
[ 0 0 4 2] £*±SS 1 Rtffg 2 coH*^t»{c J: V '^4 "J 

&*>1^ *ffifKH»8H4 2 0#'<y^y-fc>1M 15^ 

-frtdtt-fcfo fcft*. =vfyW3-h (ffi 

Ji«atS:«mi Lrm«*l»**5d»«:*m«|»SSB 4 2 0 50 
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[0043] *iat/jB2wjMis»tt-ett^^ , y 
*3gw-ef4«it-, Eli sM^u^v-y - xso^^y 

KfBfflMffiatS 4 2 0^xy>/yW8l4 2 l \zm 

1 8 -C«lta$^*5SVd^^~ * 4 OlHiaNM^^ 
UUTttfflLfc, * — >^a s K« SJxfc^-f 

$MS14 2 0«c««i-5 J: 9 id LTtxt^o IE 

^^v^^^mj^ic^o v h^m& e \cx y^^i/is 1 & 

[0 0 4 4] 

bt!:Z>£ ?\zmmi^ ffi*Sr«;JISiffil«ffi***«BEi:*S 

[Eli] **te^ffi{-*5ft6^^^y y 

[SI 2] f^i:, w^J: 5 4^^y y K*M0>WJ«Ptt0> 

[{SI 3] B-h, ^-f >^y y K*Pnlc*5»t5^^^!aHB 
SNEtx^yh^TEtx^yffl^PE (k 

[IH5] /^yy 7 KWl:fcit5, xy^y[5] 

[El 6] l^l_b, /N>f ^y y K$:i^ic*5(t6, fltWS5«ft 
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